Limited proteolysis of synapsin I. Identification of the region of the molecule responsible for its association with microtubules.
Synapsin I is a highly asymmetric neuronal structural phosphoprotein implicated in the regulation of neurotransmitter release probably by the multiple interactions it can contract with membranous and cytoskeletal elements of the neuronal cell. In order to locate the region(s) of synapsin I responsible for its association with microtubules, we have first studied synapsin I limited digestion by trypsin. The resulting polypeptides were localized in the synapsin I molecule by using three different criteria: their kinetics of appearance, their collagenase sensitivity, and the presence of the synapsin phosphorylation site 1 (cyclic AMP dependent). Synapsin I digestion kinetics are not affected by phosphorylation at this site. Analysis of the ability of various synapsin I tryptic fragments in mixture to cosediment with microtubules shows that a 44-kDa fragment corresponding to the NH2-terminal hydrophobic head of the molecule contains a binding site for polymerized tubulin. This fragment competes with native synapsin I for binding on microtubules. None of the polypeptides belonging to the tail region of synapsin I (COOH-terminal half of the molecule) were found to cosediment with microtubules.